
Kazu FUKAMIKazu FUKAMI

Hydrologic Engineering Team,Hydrologic Engineering Team,
Hydraulic Engineering Research Group,Hydraulic Engineering Research Group,
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Reorganization of PWRI in 2001Reorganization of PWRI in 2001

1) PWRI, Ministry of Construction             ( 1) PWRI, Ministry of Construction             ( -- Jan.5, 2001) Jan.5, 2001) 
↓↓

2) PWRI, Ministry of Land, Infrastructure and Transport         2) PWRI, Ministry of Land, Infrastructure and Transport         
(MLIT)               (MLIT)               (Jan.6 (Jan.6 –– Mar.31, 2001)Mar.31, 2001)

↓↓
3a) 3a) National Institute for Land and Infrastructure National Institute for Land and Infrastructure 

Management (NILIM), MLITManagement (NILIM), MLIT (April 1, 2001 (April 1, 2001 --))
&&

3b) 3b) PWRI, An Independent Administrative InstitutionPWRI, An Independent Administrative Institution
(April 1, 2001 (April 1, 2001 --))



Study Task Sharing on hydrology
(Just started recently!  Just my view!)

1. National Institute for Land and Infrastructure 1. National Institute for Land and Infrastructure 
Management (NILIM), MLITManagement (NILIM), MLIT

River and watershed management policy, integrated flood River and watershed management policy, integrated flood 
disaster prevention, river hydraulic engineering and water disaster prevention, river hydraulic engineering and water 
resources development resources development 

2. Public Works Research Institute (PWRI)2. Public Works Research Institute (PWRI)
Technology and methodology for hydrologic engineering such Technology and methodology for hydrologic engineering such 

as observation, instrumentation, modeling, forecasting, tool as observation, instrumentation, modeling, forecasting, tool 
development for analysis & decision support, etc.development for analysis & decision support, etc.



1.1. Overview of River Discharge Observation Overview of River Discharge Observation 
in Japan, especially at MLITin Japan, especially at MLIT

2.2. Flood Discharge Measurement Using Flood Discharge Measurement Using 
Floats in JapanFloats in Japan

3.3. Overview of Study on NonOverview of Study on Non--Contact Contact 
Surface Velocity Measurement in JapanSurface Velocity Measurement in Japan



Number of Water level Stations:Number of Water level Stations:
・MOC (MLIT)MOC (MLIT) 2555  (1998)2555  (1998)
・・MITIMITI 717  (1996)717  (1996)
・・MAFFMAFF 87  (1996)87  (1996)
・・Local GovernmentsLocal Governments 3252 (1995)3252 (1995)

Number of WaterNumber of Water--Level & Discharge Stations:Level & Discharge Stations:
・・MOC (MLIT)MOC (MLIT) 1557 1557 ｛｛61% of WL Sta.61% of WL Sta.｝｝





1)1) Master planning and improvement works Master planning and improvement works 
for comprehensive river & basin for comprehensive river & basin 
managementmanagement

2)2) Daily integrated river and dam Daily integrated river and dam 
management in case of flood, drought, etc.management in case of flood, drought, etc.

3)3) River administrations such as permissions River administrations such as permissions 
of water rights, etc.of water rights, etc.

4)4) Basic Basic geoscientific geoscientific data for land data for land 
managementmanagement



1)1) Low flowLow flow
・・Portable conventional current meters Portable conventional current meters 

-- priceprice--type, electromagnetictype, electromagnetic--type, etc. type, etc. 
・・Supersonic current meterSupersonic current meter
・・ADCP ADCP 

2)2) Flood flow (high flow)Flood flow (high flow)
・・Floats (rods)Floats (rods)
・・Microwave Microwave doppler doppler current metercurrent meter

→　→　Making the HMaking the H--Q (rating) curveQ (rating) curve



1) Rods are made of paper
2) Weight control by sand � Enrironment-friendly
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The depth of mean velocity (a) is a function of WL and river width:

The above table can be re-arranged as below:

h: water 
level

b: river
width

If we assume the river width ～ 100m, then 



Chezy’s coefficient (C) for various combinations of hydraulic 
depth and Manning coeffcient is as follows:

ＣＣＣＣ＝＝＝＝ＲＲＲＲ 1/61/61/61/6／／／／ｎｎｎｎ

n: Manning’s
Coefficient

R: hydraulic
depth

average

Then we get the following averaged C for several water-depth range:

h ≒R



Float type
Draft depth

a        C

Draft depth ratio to water depth (from 0.4 up to 0.8)

Conversion factor to obtain mean velocity

Surface

Surface

0.5 m

1 m

2 m

2 m

4 m



As a result, the averaged (max.&min.) 
conversion factor for each type of float is as 

follows:

1)1) Surface float:Surface float: 0.85  ( valid for h 0.85  ( valid for h ≦≦ 0.7m )0.7m )
2)2) 0.5 m float:0.5 m float: 0.88  ( valid for h = 0.7 0.88  ( valid for h = 0.7 ～～ 1.3m )1.3m )
3)3) 1 m float:1 m float: 0.91  ( valid for h = 1.3 0.91  ( valid for h = 1.3 ～～ 2.6m )2.6m )
4)4) 2 m float:2 m float: 0.94  ( valid for h = 2.6 0.94  ( valid for h = 2.6 ～～ 5.2m )5.2m )
5)5) 4 m float:4 m float: 0.94  ( valid for h 0.94  ( valid for h ≧≧ 5.2m )5.2m )

















Frequent Problems for Flood Discharge 
Measurement & Data (1/2)

1.1. Float MeasurementFloat Measurement
・・NonNon--straight flowing straight flowing �� compound cross section, vegetation,compound cross section, vegetation,

bridge base, etc.bridge base, etc.
・・Difficulty to obtain Q data during the waterDifficulty to obtain Q data during the water--level risinglevel rising
・・Danger of aroundDanger of around--peak flow measurementpeak flow measurement
・・Effect of parallel spiral flow Effect of parallel spiral flow �� possibility of possibility of 

overestimation?overestimation?
・・Validity of conversion factor Validity of conversion factor ��So far, we have given So far, we have given 

priority to secure the consistentpriority to secure the consistent--accuracy data with ease ataccuracy data with ease at
every field.every field.

�� Expectation to other methods, Expectation to other methods, 
especially, nonespecially, non--contact discharge measurementcontact discharge measurement



Parallel lines of Parallel lines of 
convergence with higher convergence with higher 
current, more bubbles, current, more bubbles, 

and lower leveland lower level Direction of Direction of 
river flowriver flow

““‘‘Parallel spiral flowParallel spiral flow’’ is created in the downstream of bridge basements.  is created in the downstream of bridge basements.  
Floats are apt to be concentrated in the lines.  Velocity is aboFloats are apt to be concentrated in the lines.  Velocity is about +10% more ut +10% more 
than the average.than the average.””

According to Dr. According to Dr. Ryosaku Ryosaku KINOSHITA (1998) A discussion on the flood discharge KINOSHITA (1998) A discussion on the flood discharge 
measurement in the downstream of river, Journal of Japan Societymeasurement in the downstream of river, Journal of Japan Society of Hydrology & of Hydrology & 
Water Resources, vol.11, No.5, pp.460Water Resources, vol.11, No.5, pp.460--471 (in Japanese).471 (in Japanese).



Frequent Problems for Flood Discharge 
Measurement & Data (2/2)

2.  H2.  H--Q Curve EstimationQ Curve Estimation
・・Scatter, shift and/or variation of slope of HScatter, shift and/or variation of slope of H--Q plotsQ plots
�� Errors of flow measurement owing to noErrors of flow measurement owing to no--good flow of good flow of 

floats, floats, low low representativenessrepresentativeness of them, suitability of of them, suitability of 
measurement lines considering their cross sectionsmeasurement lines considering their cross sections, etc. , etc. 

�� WaterWater--surface gradient (ascending, descending),surface gradient (ascending, descending),
roughness change, roughness change, riverbed changeriverbed change, etc., etc.

・・Accurate at a glance but not precise comparing with other Accurate at a glance but not precise comparing with other 
flow measurements in its upstream and/or downstreamflow measurements in its upstream and/or downstream



Storage in channel, or dispersion?Storage in channel, or dispersion?

Proper data check is really needed!

Q Q --
upstreamupstream

Flood flow is Flood flow is 
reduced?reduced?

Q Q -- downstreamdownstream



but not precise        but inaccuratebut not precise        but inaccurate

much scattered             less scatteredmuch scattered             less scattered



True HQ True HQ 
curvecurve

QQ

Overestimation Overestimation 
of Qof Q

　　　　　　　　　　　　　　　　
but inaccurate            but not precisebut inaccurate            but not precise
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•• Proper check with other Proper check with other 
independent data sourceindependent data source

•• Check with hydrologic Check with hydrologic （（& & 
hydraulichydraulic）） modelsmodels

HH--Q curve optimization with feedbacksQ curve optimization with feedbacks

Hydrologic databaseHydrologic database
＋＋

HH--Q curve checking Q curve checking 
assistant systemassistant system

Scientific 
understanding of river 
flow structure

Proper flow measurement Proper flow measurement 
with conventional methods with conventional methods 
& new technology & new technology 
development for the futuredevelopment for the future


